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» Targeted Analysis:
»  We know exactly what we're looking, have a chemical standard
« 105 —100s of chemicals

T lists

» In dust, s&
plants, animk

/Oducts,
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Targeted analysis represents small fraction of

anthropogenic chemical exposure, i.e. <<1%

Provides means to identify exposure {o
chemicals of emerging concern

Time {0 acquire targeted analysis lags
release, occurrence, exposure, and risk by
years

- Need a standard, method development, validation

We can’t protect human health/environment
from 21st century threats if we're blinded to
+99% of exposures and lag exposure by
years
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Icegle

is Nontargeted Screening Reproducible?

&,

School s Pold

piavermental Aflmrs, diane Vatversity, Blowmaington, Indisn 47905, United States

Kt 1 fobuws®

of Chembsey and Chamicd Bisfogy, Mohdustor Ustvarsity, Bamiitng, Outirie LES 481, Canada

“{d) The last step is the most important: One should answer the classic “So what?”
question. What is this compound doing in that sample? How did it get there? Is this
compound widely produced? How widespread is it in the environment, or is its presence
site specific? Answering these questions usually requires developing a quantifative
method using authentic standards.
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Questions to be Addressed: Example Activities:

* How variable are tools and » Organized and Hosted 2

results from lab to lab?

Are some methods/tools
better than others?

Does sample complexity
affect performance?

What chemical space does
a given method cover?

Can we comprehensively
characterize any sample?

How does chemical content
vary across media?

Collaborators

international NTA workshops in
RTP, NC (2015, 2018)
Multi-lab Round Robin:
Provided to collaborators for
SSA/NTA investigations
+ Chemical mixtures (n=10)
»  Standard reference
materials
+ SRMs (house dust/human
serum) from NIST
(spiked/unspiked)
+ DSS-TOX Chemicals
Database
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» Agency Programs
— OCSPP-TSCA
- OLEM-CERLCA
-~ OW-Safe Drinking Water Act
- OAR-Clean Air Act
—~ Cooperative Federalism

« ORD C&S Program

- Provide rapid and efficient approaches {o prioritize, screen, and
evaluate chemicals for safety using scientifically-sound, transparent
processes.
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Analytical Instruments

Comp. Tools & Workflows

Orbitrap; QToF {recent equipment)

Chemical Databases

s MassBank
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-]

Water

- industrial effluent, surface, source, well, drinking, Brita® filters

Solids

- Soil, sediment, house dust, char, food packaging

]

@

Animal tissue {fish, mouse, bird)

(-]

Air (gearing up)

— Stack, ambient, & indoor air
¢ Human

- Blood & urine

LC/TOFMS
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Wang et al. Environment International, 2013, 60, pp 242-248
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Surface Water
Ground Water
WWTP Effluent
Drinking Water

HDPE Bottles

Sampling from geographically or temporally

displaced localions allows triangulation of sourcing

Strynar et al. Environ. Sci. Technol., 2015, 49 (19), pp 11622-11630
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Mass Defect

tream Features

__________ © Effluent |
* Upstream

“" High Priority Species:
Unique to Downstream,
Likely Fluorinated

Retention Time

14

MAKE ONE OF THESE FOR OUR DATA
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- Study Design

- Water sampling (discharge, surface,
source, drinking) up- and down-stream of
source

- Before and after industry actions to
remediate discharge

» Extraction

Shipped ambient

- VYolume measured; sample botl
washed with MeOH

— Sample filtered

- Bample loaded onto 3PE tube

Source: Strynar et al. 2015; Sun et al. 2016

- 1 L HDPE bottle with HNO3 (35%):

e Non-Targeted Analysis

-~ High resolution mass spactrometry

- Mass assigned fo each peak
obsarved, e.g. 179.8846 Dalions (Da)

- Software calculates exact number and
type of atoms needed to achieve
measured mass, e.g. C;HFO,

-~ Software and fragmentation inform
most likely structure e FF

F

- With mass, formula, structure known,
potential identities determined by
database search
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« GenX found in drinking water downstream of Chemours

: PFHxA s FEHpA i PROA PEN A
# PEHxS # PFCS # PFFrOPeA £ f
A
- ttsboro, NC £ Fr B/ ‘%
/U
y i F o
ayetteville, NC I S
FRIOPEA { GenX} » And “tip of the iceberg” of total PFAS
; 00 & &0 present
Sverage concentaation it drinking water seurce {ngdfd )
[Ee) Raw
« Not removed through conventional treatment Fre-crone eitusar
Gt v
o FF, /{s Settied-mrone sifisent | B
o BAC eifivest
T
FEF .
PEPTOPes Ui’ G wma GO0 0000 OO 0N

Pesk areaconats of em
RE s W in Cow

tng TEASs
By €
2 PPMOBA

2 TFHOBA e

Source: Strynar et al. 2015; Sun et al. 2016
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ROTTK (GRS N, SRURTEG-RY

= Non-targeted analysis reveals previously
unknown PFAS drinking water
contamination

GenX quantified in drinking water

BEW TEELON TO0N FBUNE I8 MOBTH
T CREOLIR IRIGONG WATER

&

«  Local news media picks up research
reports

Tae

| CHEMOURS SRYS 17 WILE TAKE ADOITIONAL STEPS
i TO KEEP GENX FROM CAPE FEAR RIVER AS £PA,
£ STATE SEGIN INVESTIGRTIONS (), 90)17)

Nafion byproduct 1

»  Chemours mitigates GenX discharge to
" Cape Fear Rivi

e NC DEQ, £PA {including Region 4 and QRD}
partner to monitor mitigation

Nafion byproduct 2
effectiveness N --

19 »  Partnership continues: Tech transfer to R4
GenX analysis; alr emissions monitoring
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ﬁ@mm@n theme / question: |s there environmental contamination from air and
water emissions of novel PFAS warranting further investigation?

NTA Preliminary Discoveries
Sofvay's prodisch (CAS Mo, 323R3E~34-8

« NJDEP/R2 S
L ) - £
~ Concern over emissions from Solvay and Chemours PN /(C"\ VoS
@Scf %2 Y 2 e
Where. m+n=1t04,s09
" NH DES / R1 compounds not including isomers
-~ Concern over emissions from Saint-Gobain Performance Plastics (SGPPL, H substituted polyfiucrinated carboxylic acid series

Merrimack) and the Textile Coating International (TCI, Manchester) C,F5HCOOH, n=5to 15+
H substituted polyfluorinated sulfonic acid series
« WA/R3 CoFsH(SOL)0H, n ~ 8 1o 12+
~ Concern over Chemours air emissions

o

ME & MN/ RS

~ Concern over chrome plating industry
20
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« Transparency as to limitations
- ldentification < 100% certain {(lack of standards)
- Concentration {e.g. 10X uncertainty)

= Lack of familiarity with what / how

» Results semi-quaniitative

= Chemical identification is manual, highly specialized, time/effort intensive
« Public health interpretation given lack of toxicity information

» Role of NTA in advancing the Agency’s mission
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NTA is a powerful tool which compliments targeted analysis and is in
high demand for evaluation of chemical exposure

- Expansive chemical window on 1o exposure

- Reflects actual contemporary exposure

— Relevant to fulure Agency regulatory needs

NTA is a specialized ORD capability under high demand by local, states,
and regions, especially related to PFAS

Communication strategy is key consideration — capabilities, limitations,
and uncertainty

NTA plays an important role in discovering and identifying emerging
chemicals for investigation, risk assessment, and action where needed
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» Technical Experts
— Andy Lindstrom
- Mark Strynar
—~ Seth Newton
- John Washington
~ James McCord
- John Offenberg
—~ Theran Riedel
- Jeff Ryan

« QA Managment
— Sania Tong-Argac
- Margie Vazquez
~ Brittany Stuart

« Communications
~— Emily Smith

» Coordination/Mgmt
- Becky Allenbach (R4)
— Linda Culpepper (NC DEQ)
- Myriam Medina-Vera
— Adam Biales
— Brian Schumacher
— Surender Kaushik

Al
3
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NTA provides a powerful tool with current,
expansive, and unbiased window on o chemical
exposure to inform risk and epidemiolog

Too many chemicals

» The number of chemicals that we >
produce, emit to the environment, or
use in consumer product formulations
vastly exceeds our ability to assess

exposure, hazard, or risk Egeghy etal.
2011)

% 1095001004
Birnnasvatioste, ~600
iokles oS, - 100

Shuone L8 45 yc
e (P50 autsavert

55 o s paed B i

Source: Muir and Howard, 2006

e s e peliiore. Source: Landrigan et al, 2017

Large health burden
poorly understood

“Chemical pollution is a great and
growing global problem. The effects of
chemical pollution on human health
are poorly defined and its contribution
to the global burden of disease is

almost certainly underestimated.”
Landriga: 1. 201

OCSPP estimates active inventory of TSCA chemicals to be 38,000
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« MN/MI/R5S
-~ Concern over emissions from electroplating operations mist suppressants
- In planning
« Ohio State Univ Collaboration
— Chemours site in Parkersburg W VA
~ Water & soil sampling of GenX implicating air emissions
- Manuscript in development
« NCSU /UNC Collaboration NIEHS R21 Grant
— NTA of drinking water, urine, and blood from Wilmington residents
~ Methods being developed / applied
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ASs: The Era of

* How do we find compounds without knowing what they are?

AMS & Non-Targeted Analysis

» How do we prioritize unknowns for further analysis?

» How do we dentify/quantify without analytical standards?

27
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Octane
Ml mass 1141488

&
B

52

Octanoic Acid
Ml mass 14441 &8

Perfluorooctanoic Acid
Ml mass 413.9737

AFFF ®
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board . .

763 Thousand Chemioals

Productidse Cod

AssyyiGens

i Rdumrifier substring seavch

Latest News

Mew publicetion refeased: ““MS-Ready” atructures for non-targeiad highyesolutinn mass
spectrometry screening studies”
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COUNTY OF BLALEN

STATE OF NORTI CAROLINA

ORDE]

NOW TH P, upon the oosent of e partics, ft is B

ADIUDGED ARL D) thatt

3.

siod 1 proverd fhe disebange of

Chemours shall sontime fhe measires B s i
process wWastewalr ontd the Safe,

Chetowurs shall mumediately provent the A compunds sefrenced n

odut 3 1S 3 hemous hos representedd {0 be
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wanue 1o wstes of 3 is of these comporunds, and
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1 sech Hine 23 an

e o prevent the dissbirge of the seme From thiz sourcs

State directs Chernbura toiprovide vesidenta with hoftied vt e -after Genk fovind i
prelimingrwell testy

RALEIGH - State afficials: have dirécted Chemours:to piovide battied water 1o:11
homeownsrs near the:compiny's Fayetteville: Works facitity after the: cormpany’s:
Breliinaiy test TSty SHoW s d BenX Bhoue state el aoalsin Fesivential dithiing
WL,
The state Debarihient oF ERvisimental DUs and Cenours st dd Yosting résidential
wellg Hedsthe raciliti atisi Benit was deteated I 13 aUstial navdrnkin g wiaterslly:
onthe faciity's propéity: Chemoursis testing the private wells far Gend  DEQIs festing.
private welle Heaithe raciliby als 6 Bur i AdRIN O te e Sty Tor et s Beate Agnichiis.
alsa teatng Tor tek pther filgrinated Compbuniis, PRGN and PEOSTHE state Agency is
festingfor e thiee Quonnatdd sompounde becauss they atl iy s pitablished Beality
goalsThe state skprelsits test Fesuite i the coming weeks:
Todate; Chemours hias received Drelimingiy test reaulis for S2 resientiath wellg ror
peopleliving near the Facility CenXoway not detscted in 13 residentiat walis: Genk.
soncentations ers taund elgw the state’s Bravigianal Healy goal of 140 parts per
trlenfor eight other residential wells: The 11 homeowrers with B fevety above the:
staté’s priovistonal public health goat were: stpplied with biottied water 2nd Health:
;’nfa‘rgaﬁuﬂ AbDUE G en X Mastiof the A1 wells wiath-elevated GenX evels are riorth of the
Rty
‘The company's st results have not esrrvalidated: Dutof anabundance: of caution: the:
state Hicected the company o suppivhioft et wister to residents afver receiving word
Fridayioritie fEsthatchyof sraliminaiy tést vesulls and e Rdaln o Tuesday s
GHemsUrS ristied the state 'of andtiier BAhist b liminany Fesiite:
e want tomike sure people with slevate d congentrationy of D enX intheir welly have:
A immediate aiterriative water source.” said Michasl Regar, sscretany of the N
Bepartmentof Envirenmental Giiahity: " Making siir e people Have: clean: dinking watéris
Ui BroNe
Thiswesk: DEG has aortinusd icollecting vater Samples for residéntainells nearest the:
fagifity. s of Wednesday, DEQ had collected wate: samples for 31 residential wellsin
Bladett and Cumbienand countiss: The state vall send samples to Gl Laboratoriés:in:
Charlestan: SIS for analysis and use the results of testing to determine if peaple need:
Atsrnative solea o WAl MHEIL GERK OF e W other Hustnated ampouhis:
produe atitie Aty Have iR oued Tntd the SURPSURSING tammunity It teets iavea)
evets:of ary-of the fuannated compeunds abave vatabiished Healtty daals; the: State will
dirsct Chsmours to: provide Mitetted homes with alternative wiatsr and healfhy infonmation:
prths compatnds:
Iesmportartto-understand that the: state’s drovistonat Bealthgaal for GenXirepresents
ireeorcsntration of el al Which o Bdverse ndn-Cardel Nealth efscts would b
anticipatedin the most sensitivé poplations ovar an sntire lifetims of sxposure.
Healthirelated: mmrmaﬁnne;: 3 5 GEhagbesn posted to DECE Website:
S S i S

k< idents itk questicns ahout thie Realth effects retated tb:
gegn%;;% OEPROS cancontact the N Gl Department oF Health and Himan Services it
185 ;
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Davis et al., 2007 Chemosphere (67) 2011-
2019

“Transport of ammonium perfluorooctanoate in
environmental media near a fluoropolymer
ranseory - manufacturing facility”

WELL FIELD SITE

N =

=

MANUFACTURING § §
FAGILITY

Ntz Flgiem Is 6ot to seale
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Mass

4003 5

Adducts +
Fragments +
Dimers/Trimers .

w
(]

Retention Time
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